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(Professor Emeritus in the University of Rome.) MY purpose in this communication is to make known the work that has been done in Italy on those alterations in the brain which are considered to be characteristic of chronic alcoholic intoxication; but of which, so far as I know, there has been no confirmation whatever, up to the present, in any other country, although the first publication on the subject was issued thirty years ago.
It is known to all physicians that in chronic alcoholism, in association with alterations of the organs of vegetative and sexual life, there often occur alterations of the nervous system, with psychical and neurological symptoms, described in books on psychiatry and neuropathology. These books describe also the anatomical alterations, such as degenerative changes in the cortical vessels, small hiemorrhages, minute foci of softening and degenerations in the cells and nervous fibres, with proliferation of the neuroglia in the brain, cerebellum and spinal cord. There are also the various researches on the nervous centres of animals intoxicated with alcohol.
We are now able to assert that in the brain of man, in a condition of chronic alcoholism, some alterations may be present which, from their location, can be judged as specific of chronic alcoholism, like the degenerative alteration in the posterior columns of the spinal cord in locomotor ataxy.
These changes have been studied in the Institute of Human Pathology of the University of Rome, after my first observation made in 1897 on an alteration of the corpus callosum, then described for the first time, and found at autopsy in the brain of a man known to be a chronic drinker, whose case was diagnosed as dementia alcoholica; and later in the brains of two other cases of chronic alcoholism.' Subsequently Bignami and Nazari made further observations, which revealed other localizations of the same alteration in the brain, with histological researches and original pathogenetic interpretations. All the observations and researches of these authors were amply described in a publication in 1915.2 The number of cases of these alterations of the brain observed up to the present is over forty. The greater number of cases was observed by A. Nazari in the Hospital of S. Spirito in Rome.
The principal change, first observed, and the most constant and characteristic) serving as a guide to the finding of other existing alterations, is a grey degeneration, localized in the two commissures, the corpus callosum and the commissure anterior, precisely in their median layers, limited by two normal white layers, superior and inferior. In the corpus callosum the degeneration extends from the genu to the splenium, and on the sides to the corona radiata. The area of degeneration is hidden, when one observes the corpus callosum from above, by the dorsal normal layer, between the superior part of the two hemispheres. The median layer of the two commissures, under natural conditions, has a grey pink or grey colour, and on the cut surface is depressed between the superior and inferior layers of normal white substance (see fig. 1 ). Frontal sections for microscopical examination of the brain, stained by the Weigert-Pal method, show the median layer of the corpus callosum pale, in vivid contrast with the dark blue colour of the two layers, dorsal and ventral, and of other parts of the white substance (see fig. 2 ). Microscopic examination of the degenerated areas shows that the tissue is less compact and more vascular; there is frequently hyaline degeneration of the walls of the minute blood-vessels, which often have a tortuous course. The granule corpuscles, with products of degeneration of the medullary sheaths of the nervefibres, are abundant in,recent cases, scanty or absent in old ones. In the neuroglia there is swelling of the fibres, without evident proliferation of the cells. The nervefibres are degenerated and deprived of the medullary sheath; hence the grey colour of the degenerated areas in the fresh condition and the absence of dark blue colour _ .L'~.3 ;j -a ,i I in the sections stained with Weigert-Pal. Many axis-cylinders persist, often wvith irregular swellings. Our observations on degenerations of the great commissures of the brain in chronic alcoholism have been confirmed in the Insane Asylum of Rome by G. Mingazzini and his assistants; in the Psychiatric Institute of Florence by A. Rossi; in the Pathological Institute at Pisa by Cesaris Demel; in the Pathological Institute at Parma, by P. Guizzetti, and recently in the Pathological Institute at Rome, by F. Guccione.
With the described alterations of the great commissures which, as we have said, FIG. 5.-Vertico-transverse section of a hemisphere of the brain with degeneration in the corpus callosum to the foot of the corona radiata, and areas of degeneration in the white substance of three convolutions. are constant and characteristic, and easily recognizable in fresh frontal sections of the brain, there are associated, in some cases, other degenerations in different places. In some cases the presence of two symmetrical areas of degeneration was observed in the central portion of the two middle cerebellar peduncles (fig. 4) , and in five cases studied by Bignami and Nazari a symmetrical degeneration of the white substance under the cortex of the two hemispheres was found, in an antero-posterior direction, distinguished in three areas of various extension: (1) fronto-parietooccipitalis mediana; (2) fronto-parieto-occipitalis lateralis; (3) temporo-occipitalis. The degeneration is most frequently found in the first of these areas (fig. 5 ).
The histological alterations of the peduncular and hemispherical degenerations are identical with the alterations described in the commissures, with the same persistence of many axis-cylinders, at least for a long period of the morbid process. The degenerations even of a great part of the centrum ovale are not followed by secondary degenerations in the capsula interna and in the pes of the crura cerebri. The degeneration of the white substance of the hemispheres does not involve the fibres immediately under the cortex (the short association fibres, "fibrea propriae gyrorum "), or the foot of the corona radiata.
The alcoholic degeneration of the brain takes its character from its localization in the great commissures, especially in the corpus callosum, a localization which permits the atiological diagnosis to be postulated from the anatomical observation, because found only in chronic alcoholism and was never absent in all cases observed up to the present. Now such commissural degenerations are to be considered, according to Bignami and Nazari, as systemic degenerations, on the ground that the morbid process injures tracts of nervous fibres, which have the common functional quality of associating both the hemispheres, although they may also possess different functional properties according to whether they associate symmetrical or asymmetrical regions of the cortex of both hemispheres. And just as in other systemic degenerations, e.g. primary degeneration of the posterior columns of the spinal cord in tabes dorsalis, there may occur an extension of the morbid process to other parts of the nervous system; the same may occur in alcoholic disease of the brain, where, to the systemic degeneration confined to the great commissures, first invaded, other alterations of the same nature may take place in other parts of the nervous centres, as we have already mentioned.
As to the pathogenesis of this degeneration in the commissures, which is a system degeneration, as we have said, if we exclude the secondary origin, vascular or neuroglial, it is natural to think, from the histological alterations, that there is a primary alteration due to the elective toxic influence of the alcohol on the nervous fibres, where, while the medullary sheath is destroyed, the more or less altered axis-cylinders persist.
The clinical symptoms of alcoholic degenerations of the brain, now briefly described in the cases up to the present, over forty in number, were observed in men from 40 to 77 years of age, often with an alcoholic heredity, or alcoholism in the relatives. One of the last cases published in 1929 was observed in the Pathological Institute at Rome'. The patient was 32 years of age, a notorious diinker of wine and brandy, who died during a drunken bout, and whose brain autopsy showed, with small degenerative areas in the white substance, the characteristic degeneration of the corpus callosum. Two other cases of alcoholic degeneration of the corpus callosum were observed by Nazari last year, 1932, in the hospital of S. Spirito in Rome.
Some of the clinical histories of the cases are fragmentary, but from those which are complete we are able to construct the clinical course of this alcoholic disease of the brain, the duration of which is long, covering many years. The psychical symptoms-in the mental, affective and moral fields-are never absent and are sometimes predominant; other symptoms are dysarthria, tremor of hands, lips and tongue; ataxy, motor weakness of the limbs, and then epileptiform and apoplectiform attacks, observed with varying frequency, but in almost all cases. Death occurs in a marantic condition, sometimes in an apoplectiform attack or from intercurrent diseases, especially pneumonia, or from accident. The disease may be called " Dementia alcoholica progressiva," to be distinguished from the pseudo-paralysis alcoholica, curable by interruption of the intoxication with alcoholic beverages, and from dementia paralvtica luetica.
I could describe many cases of this alcoholic disease which I, or my colleagues, have observed; but it is not necessary for the purpose of this communication to do so. It may, however, be of interest to recall one case in which the diagnosis of chronic alcoholism was based on the autopsy, and later fully confirmed by the history.
A man, found in the street and carried to the hospital in a drunken state, died suddenly after recovery from the attack while eating, and at autopsy the characteristic alteration was found in the corpus callosum and in the commissura anterior, as in fig. 1 . Death was caused by suffocation from a mouthful of meat, too large to pass the pharynx. The pathological alteration brought to mind the probability of an alcoholic itiology, and from the poor widow, an intelligent woman, we received the following sad history: " My husband was the son of a heavy drinker; when he married me he was employed in a commercial firm, from which he was dismissed for his drinking habits. He then became a fruit grower, and after that an idle vagabond, always a heavy drinker of wine and brandy; irritable, quarrelsome, indolent, sometimes silent, sometimes loquacious, always selfish and unkind to his family. He lost every sense of reserve and decency; he committed obscene actions in front of his daughter, and when I rebuked him he used to beat me-once so cruelly that he was arrested and condemned to prison. After regaining liberty he continued his life as a vagabond and drinker, taking part of my wages by force, and so, getting worse, he began to show a defective articulation of words; he did not keep himself clean and would cry for a long time when he had not a large quantity of wine at hand; his mind became feeble and confused, his gait was staggering and the tremor in his hands, lips and tongue increased. A few days ago he left the house in the morning and did not come back. I was told that after having drunk many small glasses of brandy he fell headlong in the street and was taken to hospital where he died a few hours later." And it was said that at autopsy of this wretched husband, who suffocated during his meal, the characteristic degenerations were found in the two commissures of the brain.
With regard to the relation between the anatomical alterations of the brain, especially the commissural, and the clinical symptoms, we will only state that, while experimental physiology can throw very scanty light on the functions of the two great commissures-especially of the corpus callosum-clinical experience and pathology show that such alterations as tumours, haemorrhages, and circumscribed softenings confined to the corpus callosum, are accompanied by psychical disorders (' mental callosal symptom" of Raymond), which, in a morbid process of slow course, like a tumour, precede, as a rule, other symptoms, and, on the whole, may simulate dementia paralytica (Bristowe, Raymond, Schuster, Schupfer, etc., cit. by W. Gowers,1 Levi Valenzi,2 R. Oppenheim,3 G. Mingazzini,4 etc.). It is not, therefore, a daring conjecture to refer at least a part of the mental disorders observed in chronic drinkers to the degeneration of the great commissures, especially the corpus callosum, a path connecting cortical centres for whose normal function the association seems to be of great significance.
If to the degeneration of the commissures we add, in some cases, the alterations of like nature in the median peduncles of the cerebellum, through which the frontal lobe of one hemisphere of the brain is connected with the opposite cerebellar hemisphere, and the degeneration of more or less extensive areas of the white substance of both hemispheres, across which pass tracts of fibres of various anatomical and functional significance, it is evident how deleterious and destructive the toxic action of alcohol may be on the human brain; and it recalls the tragic reality that Shakespeare expresses in the words of Cassio,1 "0 God, that men should put an enemy into their mouths to steal away their brains."
